Loss of lambda prophage recombinogenicity in UV-irradiated Escherichia coli: the role of host genes ruvA, ruvB, ruvC, and recG.
Earlier studies have revealed a radiation-induced process leading to the loss of lambda prophage recombinogenicity. The process takes place in UV-irradiated Escherichia coli cells, and renders the prophage incapable of site-specific recombination with the host chromosome, and of general recombination with an infecting homologous phage. It was found that the inhibition of prophage recombinogenicity depends on functional RecBCD enzyme of E. coli. In this work, the role of ruvABC and recG genes in the inhibitory process was assessed. The products of these genes are known to act at the last step of homologous recombination and recombinational DNA repair by catalyzing the resolution of recombination intermediates (the Holliday junctions). Irradiated prophage retained its ability to recombine in ruvA, ruvB, ruvC, and recG mutants. These results suggest that in addition to RecBCD enzyme, RuvABC and RecG proteins are also involved in the inhibition of prophage recombinogenicity. We infer that RuvABC and RecG act in this process before RecBCD, probably by processing the Holliday junctions formed upon replication arrest, and thereby providing double-stranded DNA breaks as substrate for RecBCD-mediated recombinational repair of UV-damaged bacterial chromosome.